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Objective. Develop, implement and evaluate the effectiveness of a peer-led education program related to
HIV/AIDS among university students.
Method. Design: randomized controlled trial with 276 university students at Faculty of Medicine and
Health Sciences University Putra Malaysia (UPM), Serdang in 2011.
Intervention: A peer-led education program on HIV prevention by university students.
Outcome: differences in knowledge, attitude and risk behavior practices related to HIV between baselines,
immediate follow‐up after intervention and after three months.
Results. Signiﬁcant improvement in sound knowledge in the intervention group as compared to the
control group (Odds ratio, 1.75; 95% CI 1.01, 3.00; p=0.04) and improvement in good attitude related to HIV
(Odds ratio 2.22; 95% CI 1.37, 3.61; p=0.01). The odds of high substance risk behavior was signiﬁcantly reduced
in the intervention group as compared to the control group (Odds ratio 0.07; 95% CI 0.02, 0.34; p=0.01). The
association between good knowledge and intervention was modiﬁed by the different time points (baseline,
immediately after intervention and 3 months after intervention), ethnicity and gender.
Conclusion. Peer-led education program in HIV prevention improves knowledge, attitude and substance risk
behavior. Changes in sexual risk behavior may require a longer follow-up.© 2012 Elsevier Inc. Open access under CC BY-NC-ND license.Introduction
Youth between age 15 and 24 years made up 42% of new cases of
human immunodeﬁciency virus (HIV) infection worldwide in 2010
(UNAIDS, 2011). Co-existence of high risk behaviors, particularly
unsafe sexual behavior, together with inadequate knowledge and
major misconceptions related to HIV/AIDS contributes to increased
vulnerability of university students to HIV infection (Inungu et al.,
2009). In Malaysia, about 26% of newly reported HIV infections
were among youth aged 13 to 29 years old (MOH, 2012). The level
of HIV knowledge among the university students was not satisfactory
and more than 60% have major misconceptions about HIV transmis-
sion (Rozina et al., 2009). Peer-led education in promoting health
has become increasingly popular in colleges and universities (Klein
& Sondag, 1994). Sex education must not only ensure that awareness
and knowledge are imparted, but also include life skills trainingty Health, Faculty of Medicine
, Serdang, Selangor, Malaysia.
pal).
ion collaborating group.
NC-ND license.(Kalichman and Simbayi, 2004; Lieber et al., 2006). Local preventive
measures lack emphasis on life skills behavior such as negotiating
sex, condom use and wise decisionmaking pertaining to risk behavior
practices related to HIV/AIDS (MOH, 2001). The objectives of this
study were to develop, implement and evaluate the effectiveness of
a peer-led education program among university students that
would improve knowledge, attitude and reduce risk behaviors related
to HIV/AIDS.
Materials and methods
Study design and site
A randomized controlled trial was carried out from April to October 2011
in the Faculty of Medicine and Health Sciences University Putra Malaysia
(UPM), Serdang which is located in the vicinity of the administrative capital
of Malaysia. Approval from the Faculty Human Research Ethics Committee
was obtained before commencement of the study. Informed consent was
also obtained from each respondent before data collection. Participants in
both groups were single blinded. The intervention was a brief ﬁve hour
session and the study had a follow‐up time of three months. All participants
were given a certiﬁcate of attendance for their participation and meals were
provided.
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All ﬁrst and second year Malaysian UPM students.
Exclusion criteria of study participants
Those who did not give consents.
Randomization and blinding procedure
The list of all names of ﬁrst and second year students in six undergraduate
programs namely, Doctor of Medicine, Bachelor of Biomedical Science, Bachelor
of Nutrition and Community Health, Bachelor of Environmental and Occupa-
tionalHealth, Bachelor ofNursing and Bachelor of Dietetics in the Faculty served
as the sampling frame. The allocation sequence was generated by the project
team. Participants were not aware of group assignment (single blind). The
names of participants were randomly selected from the sampling frame. The
282 eligible participants were randomly assigned using a table of random
numbers into intervention and control groups. There were 138 and 144 partic-
ipants in the intervention and control groups respectively. The participants
were allocated a code number which was used to identify them on the
questionnaire in order to maintain conﬁdentiality. Fig. 1 shows the ﬂow chart
of the recruitment of participants in intervention and control groups.Eligible particip
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Fig. 1. Consort ﬂow chart of interDevelopment of intervention
The peer-led education programmodule on HIV prevention was developed
through a process of consultations with a group of experts in preventive
medicine and behavior modiﬁcation. The module was developed based on
Information Motivation Behavior (IMB) model and had three components
(Fisher, et al., 1996). The information component in the model was aimed at
disseminating knowledge about HIV transmission and prevention, and dispel-
ling misconceptions. It included information speciﬁc to risk reduction of HIV
such as condom use and safer sex decision making. The motivation component
was designed to instill individuals' positive attitudes and perceptions of person-
al vulnerability to HIV. Teaching young people about self efﬁcacy and skills to
negotiate sex and condom use formed the basis of behavioral skills component
in the IMBmodel. Discussions on safe sex communication helped to summarize
and reinforce learned preventive behavioral skills. The module was peer
reviewed through a series of meetings with members of the project team and
student peer leaders. The ﬁnal content of the module was pre tested.
Intervention
The peer-led education program was delivered by trained peer educators.
All participants were allocated into small subgroups consisting of thirty partic-
ipants formore effective interactionwithin group. Therewere ﬁve subgroups inants (n = 282)
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vention and control groups.
Table 1
Baseline socio-demographic characteristics of intervention participants and controls
(2011, Serdang, Malaysia).
Variable Intervention group Control group pa
n(%) or mean(SD)
Age in years 20.46(3.12) 20.25(2.88) 0.57
Gender — male 32(23.4) 27(19.4) 0.43
Ethnicity—Malay 106(77.4) 91(65.5) 0.03⁎
Marital status—single 134(97.8) 135(97.1) 1.00
Living arrangement—in campus 134(97.8) 136(97.8) 1.00
Total 137 139
SD: standard deviation.
a Independent t test, Chi square or Fisher's exact test between intervention and con-
trol groups.
⁎ Signiﬁcant at pb0.05.
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nated venue which had been selected before program implementation. It
helped inminimizing cross contamination of information between participants
in the two groups. All participants answered a set of validated and pretested
questionnaire at baseline, immediately and three months after intervention.
Peer educators were provided with a training module and power point presen-
tations as a guide. The intervention consisted of eight sessions lasting 5 h. The
eight sessions had nine elements which consisted of:
i) Ice breaking session
ii) Facts on HIV and dispelling common misconceptions about HIV
iii) Risk continuum exercise
iv) Video show on a correct technique of using condom and a ten minute
hands on demonstration of a condom use on a model penis
v) Group discussions
vi) Stigma, empathy and discrimination which included a lecture, brain-
storming and group exercise activities
vii) Living skills — wise decision making which included a lecture, a case
scenario through a group guided exercise, interactive discussion
viii) Living skills— how to be assertive which included a brief discussion, a
role play activity, and an audiovisual medium using projected slides
on roadblocks to assertive behavior.
ix) Wrap up — reinforce what had been learned throughout the program.
Training of peer educators
Peer educators were recruited from the faculty and they were not included
in the sampling frame. Their selection was based on their volunteerism and
availability to attend the training and run the actual program on speciﬁed
days. Thirty peer educators were recruited and trained by four trainers. They
underwent training one month prior to the introduction of the intervention
program to the participants. The total time taken for the entire training sessions
for each peer educator was 18 h (6 h for three separate days).
To ensure the consistency of the training, peer educators observed the
trainers in the ﬁrst training session. Following that, the educators conducted
the program twice under the observation of trainers on different days. Mistakes
were identiﬁed and corrective measures taken during the training sessions. All
thirty trained peer educators were committed to the program. For their efforts,
they were given a certiﬁcate of appreciation from the faculty and a small
honorarium (US$ 8 per day).
The control group
The number of peer educators involved in the delivery of the program for
the control group and the methods used was the same as the intervention
group except that the module used was on human resource development
(HRD) such as communication skills, time and stress management.
Outcome measures
The outcomes of interest were knowledge, attitude and risk behavior
practices related to HIV. For HIV knowledge, the domain consisted of ﬁve
core indicator questions for assessing sound HIV knowledge which were
adopted from Guidelines on Construction of Core indicators: 2010 reporting
by UNAIDS (UNAIDS, 2009). The questions were answered Yes or No. A
correct answer scored one mark and zero mark was given for an incorrect
answer. The participants were classiﬁed as having sound HIV knowledge if
they correctly answered all the ﬁve questions. Based on these ﬁve questions,
the total summated score was then calculated.
There were ten questions used tomeasure the attitude. All the six questions
from Behavioral Surveillance Surveys Questionnaire were adopted (FHI, 2000).
Four additional questions on attitudewere included based on the content of the
developedmodule. Based on these ten questions, the total summated scorewas
then calculated.
Risk behaviorswere divided into sexual and substance risk behaviors. All six
questions on sexual behavior were from sexual behavior surveillance questions
in youth by UNAIDS (UNAIDS, 2009). Questions on drug and alcohol use were
adopted from Behavioral Surveillance Surveys Questionnaire (FHI, 2000). The
questions on smoking were adopted from questionnaires used in the UPM
Wellness and Quality of Life study in 2004 (Rampal, et al., 2004). The responses
on the risk behavior practices were subsequently translated into scores of risk
behavior using a simple scoring system. For an individual question, one mark
was given for the presence of risk behavior and zero for its absence.Outcome variables were compared at baseline and the effects of intervention
on changes in outcome measures were determined at immediately after and
after three months follow‐up.
Sample size
The formula by Rosner (2006) was used for sample size estimation ( n1=
[zα √pq(1+1/k)+zβ √p1q1+p2q2/k]2/Δ2 ). The prevalence of sound HIV
knowledge among youth in Malaysia is 22.6% (MOH, 2010: National Service
Survey). Taking into account an additional 50% for attrition rate (Metzler,
et al., 2000); the ﬁnal sample size was 138 participants in each group.
Statistical analysis
Data was analyzed using SPSS version 19 and Stata version 12. The out-
come of interest was knowledge, attitude, sexual and substance risk behavior
related to HIV. The mean of the outcomes was ﬁrst modeled using a random
intercept linear regression. The outcomes knowledge score, attitude score,
sexual risk behavior score, and substance risk behavior score were then
dichotomized. Knowledge was categorized into good knowledge (score
above 4) and not good knowledge (score 1 to 4). Attitude scores were cate-
gorized into good attitude (score 6 or more) and poor attitude (score 0–5).
Sexual risk behavior scores were categorized into high risk (1 to 4) and low
risk (score zero). Substance risk behavior scores were categorized into high
risk (1 to 4) and low risk (score zero). These dichotomized outcomes were
then modeled using random intercept logistic regression. We used likelihood
ratio test to examine for effect modiﬁcation by age (b21, ≥21 years old), sex,
ethnicity (Malay vs non Malay) and time points. Regression models testing
for interaction were adjusted for age (b21, ≥21 years old), gender and
ethnicity (Malay vs non Malay). The level of signiﬁcance was set at p less
than 0.05.
Results
Out of 282 participants, 276 completed the questionnaire at base-
line, immediate post test and three month follow‐up giving a response
rate 97.9%. One participant failed to complete the intervention program
due to an illness while ﬁve of the participants from the control group
were lost to follow up at three months.
Table 1 shows that there was no signiﬁcant difference in the mean
age, gender, marital status and living arrangements. However, there
was a signiﬁcant difference in the ethnic background of the partici-
pants between the intervention and control groups (p=0.03).
Table 2 compares themean scores for knowledge, attitude and sub-
stance risk behavior practices related to HIV between the intervention
and control groups at baseline, immediately after intervention and
three months after. Time points in this study refer to at baseline, imme-
diately after intervention and three months after intervention. There
was no signiﬁcant difference inmean scores of HIV knowledge, attitude
scores and sexual risk behavior between the intervention and control
groups at baseline. However, the knowledge and attitude scores for
the intervention groupwas signiﬁcantly higher compared to the control
Table 2
Mean scores of knowledge, attitude and substance risk behavior practices related to
HIV between the intervention and control groups at baseline, immediate and three
months after intervention (2011, Serdang, Malaysia).
Outcome Baseline Immediate 3 months post
intervention
Effect of
intervention
p
value
Mean(SD) Mean
difference
(95%CI)
Knowledge
Control
group
4.15(0.93) 4.03(0.98) 4.31(0.80) 0.0
Intervention
group
4.04(0.95) 4.58(0.60) 4.47(0.81) 0.20 (0.04,
0.36)
0.01⁎
Attitude
Control
group
5.47(1.83) 5.70(2.08) 5.21(1.67) 0.0
Intervention
group
5.18(1.84) 7.88(1.58) 5.60(1.85) 0.76 (0.40,
1.11)
0.01⁎
Substance risk
behavior
Control
group
0.38(0.17) 0.38(0.17) 0.08(0.30) 0.0
Intervention
group
0.12(0.35) 0.12(0.35) 0.02(0.15) −0.14
(−0.23,
−0.06)
0.01⁎
SD: standard deviation.
Effect of intervention: mean difference (95% Conﬁdence Interval).
⁎ Signiﬁcant at pb0.05.
Table 3
Association of intervention and knowledge, attitude, sexual risk and substance risk
(2011, Serdang, Malaysia).
Outcome Baseline Immediate 3 months post
intervention
Odd
Ratio
(95% CI)
p
value
n (%)
Sound knowledge
(N=276)
Control group 61 (43.9) 57 (41.0) 70 (50.4) 1.00
Intervention group 50 (36.5) 86 (62.8) 87 (63.5) 1.75
(1.01,
3.00)
0.04⁎
Good attitude
(N=276)
Control group 71 (51.1) 84 (60.4) 60 (43.2) 1.00
Intervention group 65 (47.4) 128 (93.4) 78 (56.9) 2.22
(1.37,
3.61)
0.01⁎
High sexual risk
behavior
(N=269)
Control group 4 (2.9) 4 (2.9) 2 (1.4) –
Intervention group 3 (2.2) 3 (2.2) 2 (1.5) – –
High substance risk
behavior (N=276)
Control group 42 (30.2) 42 (30.2) 10 (7.2) 1.00
Intervention group 17 (12.4) 17 (12.4) 3 (2.2) 0.07
(0.02,
0.34)
0.01⁎
95% CI: 95% Conﬁdence interval.
⁎ Signiﬁcant at pb0.05.
Table 4
Association of intervention and knowledge, attitude, sexual risk and substance risk
modiﬁed by time points (2011, Serdang, Malaysia).
Outcome Control group Intervention group p value
Adjusted OR (95% CI)
Good knowledge
By time points b0.01⁎
Baseline 1.00 0.66 (0.30, 1.45)
Immediate post intervention 0.82 (0.44, 1.52) 6.33 (2.60, 15.41)
3 months post intervention 1.56 (0.84, 2.91) 3.47 (1.44, 8.36)
Ethnicity 0.01⁎
Non-malay 1.00 0.67 (0.24, 1.84)
Malay 0.26 (0.12, 0.60) 3.87 (1.17, 12.80)
Gender 0.02⁎
Female 1.00 2.14 (1.15, 3.97)
Male 3.24 (1.24, 8.48) 0.43 (0.12, 1.57)
Good attitude
By time points b0.01⁎
At baseline 1.00 0.92 (0.41, 2.04)
Immediate post intervention 1.93 (1.03, 3.65) 31.4 (9.65, 102.23)
3 months post intervention 0.57 (0.31, 1.08) 3.21 (1.33, 7.73)
Adjusted OR (95% CI): Adjusted Odd Ratio (95% Conﬁdence interval).
Time points: baseline, immediate post intervention and 3 months post intervention.
⁎ Signiﬁcant at pb0.05.
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0.04, 0.36; p=0.01) and 0.76 (95% CI 0.40, 1.11; p=0.01) respectively.
The scores for substance risk behavior were signiﬁcantly lower by 0.14
(95% CI 0.06, 0.23; p=0.01) among the intervention participants
compared to the control participants. There was no signiﬁcant differ-
ence in sexual risk behavior scores of the groups.
Table 3 shows the proportion of participants with good knowledge
and good attitude, high sexual risk and substance risk at baseline,
immediately after intervention and three months after intervention.
There was a signiﬁcant association between intervention and
knowledge, and between intervention and attitudes. The proportion
with good knowledge was signiﬁcantly higher among the participants
in the intervention group as compared to the control group (Odds
ratio, OR 1.75; 95% CI 1.01, 3.00; p=0.04). Similarly, good attitude
was signiﬁcantly higher among the participants in the intervention
group as compared to the control group (OR 2.22; 95% CI 1.37, 3.61;
p=0.01). The odds of high substance risk behavior reduced by 93%
(OR 0.07; 95% CI 0.02, 0.34; p=0.01).
Table 4 shows that the association between good knowledge and
intervention was modiﬁed by time points (at baseline, immediately
after intervention and three months after intervention), ethnicity
and gender. The odds of good knowledge was higher among the
intervention group immediately after intervention (Adjusted Odds
ratio, aOR 6.33; 95% CI 2.60, 15.41) and three months after interven-
tion (aOR 3.47; 95% CI 1.44, 8.36) compared to the controls at base-
line. The odds of good knowledge among the Malays was 74% lower
(aOR 0.26; 95% CI 0.12, 0.60) than the non-Malays in the control
group. Malay participants in the intervention group had better
knowledge compared to the non-Malay participants (aOR 3.87; 95%
CI 1.17, 12.80; comparing Malays in the intervention group to the
non Malays in the control group). Males in the control group (aOR
3.24; 95% CI 1.24, 8.48) and the females in the intervention group
(aOR 2.14; 95% CI 1.15, 3.97) had better knowledge compared to
the females in the control group.
The association between good attitude and intervention was also
modiﬁed by time points (at baseline, immediately after intervention
and three months after intervention). Among the intervention
group the odds of good attitude was signiﬁcantly higher immediately
and 3 months after intervention compared to control group atbaseline. We found no evidence of any higher order interactions for
the association between good knowledge and good attitude with
intervention.
Discussion
Effects of intervention on HIV knowledge
This peer-led education program in HIV prevention has been ef-
fective in signiﬁcantly improving knowledge related to HIV among
participants. Our study is consistent with the ﬁnding of a Meta analy-
sis by Medley et al. (2009) which concluded that intervention has the
strongest effect on changing HIV knowledge in all populations except
for transport workers.
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The attitudes of participants towards HIV changed signiﬁcantly to
a more favorable one. The positive improvement in attitude was
signiﬁcantly maintained throughout the study period. The ﬁnding of
the present study was similar with one local study (Jahanfar et al.,
2009) and another study in Turkey (Ergene et al., 2005). Both studies
have reported signiﬁcant positive changes in university students'
attitude towards HIV. These ﬁndings are also supported by a system-
atic review by Medley et al. (2003). The ﬁnding from the present
study indicated that the participants still have a tendency to discrim-
inate HIV infected people as they responded negatively to the ques-
tion on whether or not they would want to share or buy meals
from HIV infected person.
Effects of intervention on risk behavior practices
The ﬁndings of the study did not in fact nullify the effectiveness of
the program intervention on sexual practice but rather the occur-
rence of such practices among participants in the present study was
rare. Therefore any changes over timewould not give a marked differ-
ence before and after intervention. A Meta analysis by Medley et al.
(2009) revealed that there was a moderate effect on improving
behavioral outcomes such as increased condom use among at risk
populations such as IDU.
Interaction between group, time and age, gender, ethnicity for HIV
knowledge, attitude related to HIV and risk behavior practices
The Malay ethnic group and female participants showed better
HIV knowledge after intervention as compared to non Malays and
male participants respectively. The study also showed that non
Malays and male respondents have better HIV knowledge prior to in-
tervention. There was no comparable study to relate to this ﬁnding.
However, in a cross sectional study on Malaysian university students,
Rozina et al. (2011) reported that HIV knowledge was signiﬁcantly
different between ethnic groups and gender but they did not offer
any explanation on their distribution.
In general, the gender based difference of baseline information on
HIV knowledge echoed the ﬁnding of previous study in developing
countries (UNAIDS Annual Report, 2009). It was reported that in
developing countries, only 19% of young women aged 15 to
24 years old have sound HIV knowledge in comparison to their
male counterparts whereby 30% of them were reported to have
equivalent HIV knowledge (UNAIDS Annual Report, 2009). They
were also reported to have little control to protect themselves from
HIV/AIDS such as lack of skills and self discipline to delay sexual
activity or practice safe sex. The explanation for this was that
women are generally seen to be submissive towards men and
misperceived as promiscuous if they were knowledgeable in sexual
matters. This is reﬂected by the existence of stereotypical gender
norms in certain cultures and races. Therefore, any attempts of
intervention in changing HIV knowledge in those disadvantaged
groups would show better outcome.
Implications of the study
Thirty students have been trained as peer educators and the
guidelines for peer educators developed are going to be used to
train 4000 ﬁrst year undergraduates of the University. This will
ensure sustainability of the program.
Strengths and limitations
The strengths of this study include the use of RCT, adequate
sample size, low attrition rate, appropriate statistical tests and itsgeneralizability to college and university students in Malaysia and
other low and middle income countries.
A potential limitation of the study was short study follow‐up dura-
tion of three months to assess the sustainability of the intervention
effect. Modiﬁcation of behavior may require longer observational
time. Another limitation was the possibility of cross contamination
in the control group. The effect of cross contamination in the control
group was observed in the study despite efforts to control it. There
was a slight positive change in HIV knowledge and attitude among
participants after three month follow‐up in the control group. The
reason for the change was possibly due to opportunities for inter-
change of information among the participants from the separate
groups within three months after intervention. The interactions may
have occurred because they were recruited from the same geograph-
ical location. Furthermore, the relationship among participants may
have existed prior to the conduct of the study and this friendship
networks continued even after intervention. Therefore, it provided
opportunities for interaction and cross talk post intervention.
There was no information collected on HIV status of the partici-
pants. Students at the university are not required to do HIV testing
prior to enrolment. As such, this information was not included in
the inclusion or exclusion criteria of the study. This may perhaps
become one of confounding factors that may affect the results of the
study. This is because those who are HIV positive may have early
exposure to HIV information prior to recruitment into the study.
Conclusion
Behavioral modiﬁcation intervention program related to HIV
prevention led by peers appears to be effective to improve knowledge
attitude and substance risk behavior. Changes in sexual risk behavior
may require longer term intervention and/or follow‐up study to
conﬁrm its sustainability.
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